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(54) OPTICAL FILTER FOR UQUID CRYSTAL PROJECTOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical filter which shields the 
stray light incident on the exit light side pannel surface of a liquid crystal 
panel. 

SOLUTION: This projection liquid crystal projector separates the white 
light emitted from a light source by a dichroic mirror, etc., to three primary 
colors, modulates the light in accordance with the video signals given by 
liquid crystal panels disposed for each of respective colors, puts together 
the light by a dichroic prism 11 of a quadrangular prism shape as a whole 
composed by combining four pieces of triangular prisms of a rectangular 
equilateral triangular shape in section with each other and projects the light 
to a screen S. Black shadow films BS which shield the stray light exclusive 
of the corresponding colors emitted from the respective color incident 
surfaces of the dichroic prism 1 1 on transistors for driving liquid crystals 
are formed on the panel surfaces on the exit light side of the liquid crystal 
panels 8,9, 10 of every color. 
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CLAIMS 



[Claim(s)] 

[Claim 1] A dichroic mirror etc. decomposes into the three primary colors the white light by which outgoing radiation 
was carried out from the ligjit source. Light modulation is carried out based on the video signal given with the liquid 
crystal panel prepared for every color. It is constituted by having set mutually the triangular prism of the right-angle 2 
equilateral triangle cross section whose refractive index is four equal pieces about the light which carried out outgoing 
radiation from the liquid crystal panel for said every color, and compounds with a square pole-like dichroic prism as a 
whole. In the projection mold liquid crystal projector projected on a screen on the panel side by the side of the outgoing 
radiation light of the liquid crystal panel for said every color The light filter for liquid crystal projectors characterized by 
forming the black shadow film which intercepts the stray lights other than the color concerned by which outgoing 
radiation is carried out to the transistor which drives liquid crystal from each color incident light side of said dichroic 
prism. 

[Claim 2] The light filter for liquid crystal projectors according to claim 1 characterized by forming said black shadow 
film by the shape of an appearance configuration and abbreviation isomorphism of this transistor between said panel 
sides in which the transistor which drives said liquid crystal, and this transistor are formed. 

[Claim 3] The light filter for liquid crystal projectors according to claim 1 characterized by forming said black shadow 
film in the rear face of said panel side in which the transistor which drives said liquid crystal is formed in a larger 
configuration a little than the appearance configuration of this transistor. 

[Claim 4] The light filter for liquid crystal projectors according to claim 1 characterized by forming said black shadow 
film with a silk-screen-printing means. 

[Claim 5] The light filter for liquid crystal projectors according to claim 1 characterized by removing except the need 
section and forming the black film beforehand formed in the panel side in said black shadow film by the photo etching 
method. 

[Claim 6] The light filter for liquid crystal projectors according to claim 1 characterized by forming a metal thin film in 
a panel side for said black shadow film with vacuum deposition. 

[Claim 7] The light filter for liquid crystal projectors according to claim 1 characterized by forming said black shadow 
film in a panel side by the electroless deposition method. 

[Claim 8] The light filter for liquid crystal projectors according to claim 1 characterized by forming by sticking on said 
panel side the bright film with which the black shadow film was beforehand printed in said black shadow film. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which this invention belongs] In the liquid crystal projector which used the dichroic prism, it is 

involved in the light filter which prevents property degradation by the stray light 

[0002] 

[Description of the Prior Art] Drawing 4 shows the conceptual diagram of the optical system of the liquid crystal 
projector equipment by the conventional technique. Outgoing radiation of the white li^t is carried out by the light 
source L of a metal halide lamp, a halogen lamp, etc., and outgoing radiation is carried out as a parallel ray by the relay 
lens system 1 fi-om it. A dichroic mirror 2 reflects blue (it is called Following B) in the front face, and the filter which 
penetrates red (it is called Following R) and Green (it is called Following G) is formed. A dichroic mirror 3 reflects R in 
the front face, and the filter which penetrates B and G is formed. 4, 5, 6, and 7 are general mirrors, and a reflection 
property is not dependent on the wavelength of light. A separation echo is carried out with a dichroic mirror 3, and total 
reflection of the R light is fijrther carried out by mirrors 4 and 5, and it carries out incidence to the liquid crystal panel 8 
for R. The liquid crystal panel for R is the triangular prism 1 la, lib, 1 Ic, and 1 Id of the right-angle 2 equilateral 
triangle cross section whose refractive index light modulation is carried out based on the given video signal, outgoing 
radiation of the modulation light of R is carried out from an outgoing radiation side side, and is four equal pieces. 
Incidence is carried out to R plane of incidence of a dichroic prism 1 1 which is constituted by having doubled mutually 
and forms the square pole-like dichroic prism as a whole. A separation echo is carried out with a dichroic mirror 2, and 
total reflection of the B light is fiirther carried out by mirrors 6 and 7, and it carries out incidence to the liquid crystal 
panel 10 for B. Based on the given video signal, light modulation of the liquid crystal panel for B is carried out, and 
from an outgoing radiation side side, it carries out outgoing radiation of the modulation light of B, and it carries out 
incidence to B plane of incidence of said dichroic prism 11. Separation transparency is carried out with dichroic mirrors 
2 and 3, and incidence of both the G light is carried out to the liquid crystal panel 9 for G. Based on the given video 
signal, light modulation of the liquid crystal panel for G is carried out, and from an outgoing radiation side side, it 
carries out outgoing radiation of the modulation light of G, and it carries out incidence to G plane of incidence of said 
dichroic prism 1 1 . The optical filter as well as said dichroic mirrors 2 and 3 is formed in the field to which the vertical 
angle of the square of a dichroic prism 1 1 is connected, an echo and transparency are selectively performed for every 
color, R, G, and B light are compounded and outgoing radiation is carried out from outgoing radiation **** as a RGB 
outgoing radiation light. Amplification projection of ttie RGB outgoing radiation light is carried out by the incident light 
study system 12 at Screen S. 

[0003] There is a trouble described below in composition of RGB by said dichroic prism 1 1. R color is made into an 
example and it explains using drawing 1 . The same filter as said dichroic mirror 3 is formed in the individual prism 
sides al and dl of a dichroic prism 1 1 , and the same filter as said dichroic mirror 2 is formed in a2 and b2. Although the 
outgoing radiation light to which each light modulation of the RGB was carried out is compoimded with a dichroic 
prism 1 1, if the filter shape of an individual prism side is perfect, there is, and several% of B and G light penetrate a 
filter, and carry out reverse incidence of it to outgoing radiation **** of the liquid crystal panel 8 for R as the stray 
lights b and g. [ no ] The amorphous silicon thin film transistor (it is called Following TFT) or the polycrystalline silicon 
thin film transistor is used for the liquid crystal panel generally used for a liquid crystal projector. If light is applied 
from the outgoing radiation light side of a panel especially in TFT, the photoelectric effect in which resistance falls by 
the optical reaction will arise, and contrast will fall. The RGB outgoing radiation light compounded as a result has the 
trouble said that color purity worsens. 
[0004] 
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[Problem(s) to be Solved by the In^R?ion] This invention aims at offer of th^Bght filter which covers the stray light 
which carries out incidence to the outgoing radiation light side panel side of the liquid crystal panel of each color in 
view of these troubles. 
[0005] 

[Means for Solving the Problem] A dichroic mirror etc. decomposes into the three primary colors the white light by 
which outgoing radiation was carried out from the light source. Light modulation is carried out based on the video 
signal given with the liquid crystal panel prepared for every color. It is constituted by having set mutually the triangular 
prism of the right-angle 2 equilateral triangle cross section whose refractive index is foixr equal pieces about the light 
which carried out outgoing radiation from the liquid crystal panel for every color, and compounds with a square pole- 
like dichroic prism as a whole. In the projection mold liquid crystal projector projected on a screen, the black shadow 
film which intercepts the stray lights other than the color concerned by which outgoing radiation is carried out to the 
transistor which drives the liquid crystal on the panel side by the side of the outgoing radiation light of the liquid crystal 
panel for every color from each color plane of incidence of a dichroic prism is formed. Fxirthermore, the black shadow 
film is formed between the panel sides in which the transistor which drives liquid crystal, and this transistor are formed, 
or in the rear face of the panel side in which this transistor is formed in this transistor and a **** appearance 
configuration. 

[0006] Furthermore, it forms by forming in the panel side which forms the black shadow film with a silk-screen-printing 
means, which removes except the need section and forms the black sensitization beforehand formed in the panel side by 
the photo etching method and which forms a metal thin film in a panel side with vacuimi deposition by the electroless 
deposition method, or sticking on said panel side the bright film with which the black shadow film was printed 
beforehand. 
[0007] 

[Embodiment of the Invention] The plot plan of the example of the light filter for liquid crystal projectors according 
[ drawing 1 ] to this invention, the fragmentary sectional view of the example of a liquid crystal panel in which drawin g 
2 formed the light filter for liquid crystal projectors by this invention, and drawing 3 are the partial amplification top 
views seen from outgoing radiation **** of the example of the liquid crystal panel in which the light filter for liquid 
crystal projectors by this invention was formed. Since the term of the conventional technique has already explained the 
optical system of drawin g 1 , and the generating process of the stray lights g and b, they omit explanation. Moreover, 
since the principle of operation for every color is common, it explains the panel for R light as an example of 
representation. 

[0008] For the liquid crystal panel for R, and 8a, in drawin g 2 , an incident light side glass substrate and 8b are [ 8 / the 
black matrix pattern by the side of incident light and 8d of common electrode and 8c ] liquid crystal layers. 8e is TFT, 
8S are the source terminal of TFT, and it connects with 8f of source electrodes of the transparence ITO film (oxidization 
in JUMU film). As for 8D, the signal level is supplied with the drain terminal of TFT. 8G are the source terminal gate of 
TFT, a signal is supplied, it will be in ON condition only at the time, and the signal level of a drain will be supplied to 
the source. At the time of OFF, a liquid crystal layer is driven with 8f of soxirce electrodes, and the charge charged by 
the capacity between common electrode 8b. As for eight al , the black shadow film BS by this invention is formed 
outside with the outgoing radiation light side glass substrate. Drawin g 3 expresses plane arrangement of TFT, and the 
relation of the black shadow film BS by this invention. 8X is a gate signal ****** pattern, and 8Y is a drain signal 
actuation pattern. The black shadow film BS is greatly formed in plane of symmetry a little from the appearance 
configuration of TFT on both sides of a glass substrate, or is formed in TFT and an abbreviation same configuration 
between the glass substrate and the TFT forming face. 

[0009] In drawing 1 , incidence of the stray lights g and b is carried out at rig^t angles to outgoing radiation **** of a 
liquid crystal panel. It covers that it is formed in this TFT and **** dimension directly under TFT8e, the stray lights g 
and b which carry out incidence from R outgoing radiation light side on the rear face of TFT are absorbed by blackbody, 
and the stray lights g and b carry out incidence of the black shadow film BS to TFT8e as a result. On the other hand, 
since this black shadow film BS is in the location from which it separated from opening of R outgoing radiation light, it 
does not bar R outgoing radiation light. Although black matrix pattern 8c by the side of the incident light of TFT8e 
carries out effective work to R incident li^t, it does not contribute at all to that stray light an outgoing radiation light 
side. 

[0010] Furthermore, the formation approach of the black shadow film BS is explained. The black shadow film BS of 
this example is formed in the outside glass side of a liquid crystal panel for the object of only protection from light, 
regardless of the electrical characteristics of a liquid crystal panel, since it can form, is looked like [ the object 
application ] and can choose the more various formation approaches. The approach of printing blackbody using the silk 
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screen is simple the first. 

[001 1] After the second formation approach applies black sensitization material to the outside glass side of a liquid 
crystal panel and exposes it using a photographic film etc., an etching means to remove the non-exposing section 
generates it. 

[0012] To the outside glass side of a liquid crystal panel, the third formation approach is the approach of generating with 
vacuum deposition, and can manufacture an opaque metal thin film at the fabrication means of a liquid crystal panel, 
and a similar process. 

[0013] The fourth formation approach is the approach of plating a metallic film with electroless deposition to the 
outside glass side of a liquid crystal panel, and formation of a comparatively thick metallic film is possible for it by this 
approach. 

[0014] The fifth formation approach is the approach of forming, when the black shadow film sticks on a panel side the 
bright film printed beforehand, and since this approach prints beforehand at another process, it can be manufactured 
cheaply. 
[0015] 

[Effect of the Invention] This invention is carried out with the gestalt explained above, and does the following 
effectiveness to describe so. By having formed the black shadow film which intercepts the stray lights other than the 
color concerned by which outgoing radiation is carried out to the transistor which drives the liquid crystal on the panel 
side by the side of the outgoing radiation light of a liquid crystal panel from each color plane of incidence of a dichroic 
prism, it was shaded and offer of a light filter of the stray light from a TFT rear face the stray light does not carry out 
[ offer ] incidence to TFT was completed. Furthermore, five kinds of formation approaches were made selectable to 
formation of the black shadow film. 
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DRAWINGS 
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